Inhibition of excitatory neurotransmitter-nitric oxide signaling pathway by inhalational anesthetics.
Primary cultures of cerebral neurons of Sprague-Dawley rats increased cyclic GMP production in response to the stimulation of excitatory amino acids, including N-methyl-D-aspartate, quisqualate, kainate and (+/-)-1-aminocylopentane-trans-1,3-dicarboxylic acid. This increased cyclic GMP production was significantly inhibited by halothane or isoflurane at clinically relevant concentrations (0.5-2%). This inhibition was reversible by treatment with L-arginine, the substrate of nitric oxide synthase. However, the increase of cyclic GMP production stimulated by sodium nitroprusside, an activator of soluble guanylate cyclase, was not inhibited by halothane or isoflurane. Neither halothane nor isoflurane affected the basal cyclic GMP production. Activation of the excitatory amino acid neurotransmitter-stimulated nitric oxide-guanylate cyclase signaling pathway increases intracellular cyclic GMP content in neurons. Our results suggest that halothane or isoflurane inhibited this signaling pathway stimulated by selective agonists of each subtype of receptors for excitatory amino acid neurotransmitters. This inhibition may be involved in mechanisms of anesthesia and analgesia. The site(s) of the inhibition is (are) proximal to the activation of neuronal nitric oxide synthase.